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Abstract
As the usage of smart phones increases, the characteristic of social interaction is changing.
The purpose of this research is to investigate the impact of smart phones on the
performance of communication and task-performance in temporary virtual teams using
Media Synchronicity Theory (MST). ‘Accessibility’ is added to the model since it is a
unique feature of smart phones. Task complexity moderates the positive relationship
between media capabilities and performance. The familiarity of the media also influences
the communication performance. This project is set to empirically test MST in a university
setting. Consequently, this study provides opportunities for future research about smart
phone’s usability in virtual team projects and global organizations.
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1. Introduction
According to a recent report on information trends by Samsung Economic Research
Institute, smart phones are opening a new era of mobile internet popularization. The
February 2010 CEO information report showed that smart phone users form almost 20
percent of the entire mobile phone market. This number is likely to increase by 40 percent
in 2013 (KiDuk et al. 2010). As the usage of smart phones increases, the aspect of social
interaction will also change.
Beale (2005) states that smart phones are convenient, highly pervasive and the most
appropriate device for communication. In addition, smart phones can easily be used to
create content regardless of type (e.g. video, audio or text). This useful device enables a
multitude of communications approaches among users. Consequently, smart phones can be
defined as highly synchronous. Thus far, research on smart phone focused its adoption and
usage, and the technology’s adoption in the team environment. However, present research
has not investigated the performance for smart phone use. Therefore, this study focuses on
task performance as it related to smart phone usage (Beale 2005). We use Media
Synchronicity Theory (MST) as theoretical lens since smart phones have unique highly
synchronous features. While the context employed in current MST related research, is the
workplace, and the focus group represented are virtual teams in organizations (Dennis et al.
2008), the scope of this research is the university teamwork environment. This is different
from prior studies and will become important in future research as many university
students are using smart phones as their primary communication source. Thus, this research

sets out to understand the underlining process by which smart phones enhance task
performance in university settings.
In the following sections, we examine MST, the characteristics of virtual teams.
Subsequently, we define the research model and hypotheses, followed by the research plan.

2. Literature Review
2.1 Media Synchronicity Theory
MST is a recently developed theory, extending Media Richness Theory (MRT) (Daft et al.
1986). In MRT, certain media transfers information depending on its uncertainty and
equivocality. Daft and Lengel (1986) insist that “rich” information is appropriate for
equivocal tasks, whereas “less rich” information is suitable for uncertain tasks. Although
MRT well defines media characteristics and has been experimentally validated by several
studies (Daft et al. 1987), many scholars claim that recently developments in ICT merit a
more deliberate redefining for explaining the efficacy of various media (Dennis et al.
2002).
Dennis and Valacich (2002) propose five characteristics of communication capabilities:
immediacy of feedback, symbol variety, parallelism, rehearsability, and reprocessability.
Among these, immediacy of feedback is exchanged with the concept of “transmission
velocity,” referring to Shannon and Weaver’s (1949) theory on communication (Dennis et
al. 2008). Transmission Velocity refers to the speed of transferring message from the
sender to the receiver. High transmission velocity enables continuous communication
because it allows faster message transfer. This construct was replaced with the concept of
immediacy of feedback (Dennis and Valacich 1999). Parallelism refers to the number of
simultaneous communications available, and the “width” of the medium. Parallelism could
lower the shared focus and might result in negative impact on a medium’s capabilities to
support synchronicity (Dennis et al. 2008). Symbol sets means the number of ways in
which information can be transferred or multiplicity of cues and language variety (Dennis
et al. 2002). Symbols characterized by naturalness can be transmitted and processed
efficiently and encode and decode faster than the other symbols (Kock 2004).
Rehearsability refers to the extent to which the media enables the sender to rehearse or fine
tune a message before transmitting it. Reprocessability refers to the degree to which media
enables a content to be reexamined or reprocessed during or after the communication event
(Rice 1987). Reharsability and reporcessability may reduce synchronicity and damage the
development of coordinate behavior and shared focus (Dennis et al. 2008). However, both
are important for transmitting new and complex information because they enable the
sender and receiver to reexamine and carefully consider content and facilitate the
improvement of understanding.
Finally, conveyance and convergence are two fundamental communication processes
regardless of the communication’s objective. Conveyance is the exchange of information
and internalization of its meaning, while convergence is the development of shared
meaning of information. The outcome of this model represents communication
performance and reinforces appropriate alignment of media capabilities and these two
processes (Dennis et al. 2002).

2.2 Virtual teams

Virtual team is defined as “geographically and organizationally dispersed co-workers that
are assembled using a combination of telecommunications and information technologies to
accomplish an organizational task” (Townsend et al. 1998).
Two aspects differentiate virtual teams from conventional teams (Bell et al. 2002): (1)
spatial distance, and (2) information, data and personal communication. As virtual team
members are separated, spatial separation heavily affect team interaction. Unlike traditional
teams, virtual teams rely on various mediating technologies like video conferencing and email for communication.
In the relationship between complexity level of task and media, a less complex task
requires minimal communication and collaboration between team members. However,
team members involved in complex tasks are highly interdependent and require wellorchestrated teamwork, reciprocal communication and essential feedback. Demands for
communication and collaboration greatly increase and information richness becomes
critical (Hollingshead et al. 1993).
Consequently, several empirical studies prove that synchronous communication is better
than asynchronous communication for complex tasks that require a great amount of
information sharing and collaborative decision making (Daly 1993; Farmer et al. 1994;
Hollingshead et al. 1993). Similarly, lean media (e.g. fax and e-mail) are appropriate for
less ambiguous tasks, whereas richer media (e.g. face-to-face and video-conference) are
required for more ambiguous tasks.
2.2.1 Defining the type of virtual teams
The objective of this study is to examine the performance of virtual teams in a university
setting. We classify the type of this particular virtual team along several dimensions: time
period, team size and physical proximity. Virtual teams are formed for relatively short time
periods. For example, most team projects in university take approximately one semester.
University teams are very small and in most cases include 4-6 students. Physical proximity
among team members is medium because they only meet once or twice a week at the
university.
2.2.2 Measuring “task performance” in virtual teams
Hollingshead and McGrath (1995) found computer-supported groups that showed better
performance in equality of participation, satisfaction with process and outcomes, degree of
consensus, number of solutions, level of conflict, and task completion time. In addition, as
the research explores virtual team performance in a school setting, we consider an
additional measurement; the “grade” of the teamwork.
2.2.3 Measuring “task complexity” in virtual teams
The complexity level is measured by the length of the project, number of team members,
the amount of project output, and perceived structuredness and complexity.

2.3 Smart phone and media synchronicity
A “Smart phone” refers to a mobile phone that offers more advanced computing
capabilities and connectivity than an ordinary mobile phone. It allows users to make
telephone calls, add features they find on a personal digital assistant (PDA) or a computer
(e.g., the ability to send and receive an e-mail and edit MS Office documents). As
illustrated in table 1, smart phones are highly accessible, convenient and synchronous
while affording relatively high richness.

Media
Face-toface
Instant
messaging
(PC based)
Electronic
mail
(PC based)
Smart
phone

Transmis
sion
velocity

Parallelis
m

Symbol
sets

Rehearsability

Reproces
s-ability

synchro
nicity

Accessib
ility

Convenie
nce

High

Medium

many

Low

Low

High

Low

Low

Mediumhigh

Lowmedium

Fewmedium

Medium

Mediumhigh

Medium

Medium

Mediumhigh

Lowmedium

High

Fewmedium

High

High

Low

Medium

Mediumhigh

Mediumhigh

High

many

Medium

Medium

High

High

High

Table1: Comparison of selected media

3. Research Model
Originally, MST focused on the fit between media capabilities and communication
processes. However, in this research (Figure 1), we examine the direct effect of media
capabilities on communication performance. We assume that task complexity would play a
moderating role between these two constructs.
We also examine the impact of “Perceived Accessibility” on the communication process.
Traditionally, information systems were found to have accessibility characteristics that
influence their use (Carlson et al. 1998). However, traditional ICT is often either highly
accessible or highly synchronous but rarely both. Smart phones are unique because they are
highly accessible and synchronous. Therefore, we add perceived accessibility to the model.
Lastly, there is an obvious positive relationship between communication performance and
task performance. An appropriate selection of medium regarding communication
requirement would improve its communication performance and task performance (Katz et
al. 1979).

Figure1: Research Model

The positive impact of communication performance on task performance has been proven
by prior researchers (Doherty-Sneddon et al. 1997; Hollingshead et al. 1993; Simon 2006;

Suh 1999).
H1. High communication performance is positively related to high task performance.
Transmission and processing are two major capabilities in communication processes. Fast
transmission and high parallelism, high rehearsability and reproecessability lead to high
communication performance regardless of communication processes (Dennis et al. 2002;
Dennis et al. 2008).
H2. Higher transmission capabilities of the communications media is positively related
to better communication performance.
H3. Higher processing capabilities of the communication media is positively related to
better communication performance.
Carlson and Davis (1998) argue that the sub-units of perceived accessibility are
convenience and ease of use. Therefore, ease of use and convenience are expected to a
positive impact on communication.
H4. Higher accessibility of the communication media is positively related to better
communication performance.
According to Gladstein (1984), dimensions such as task complexity, environment
uncertainty and interdependence determine the information-processing requirement of the
task. Task uncertainty will affect the communication performance (Gladstein 1984).
H5. Higher task complexity will moderate the positive relationship between transmission
capabilities and communication performance.
H6. Higher task complexity will moderate the positive relationship between processing
capabilities and communication performance.
In MST, appropriation factors such as familiarity, social norms, and past experience have
an influence on fit between communication processes and performance (Dennis et al. 2002;
Dennis et al. 2008). However, we focus on a particular device so that only the familiarity of
media is expected to influence the communication performance.
H7. Perceived familiarity of selected media will have a positive relation to
communication performance.

4. Research Plan
Our research target is university students that use smart phones and have experienced team
project at least once. Data will be collected via surveys. ‘PLS (Partial Least Squares)’ will
be used for data analysis. The summary for each construct and its measurements are
presented in Table 2. Since MST has not been empirically validated, many of the scales are
newly developed. These scales will be statistically validated as suggested by (Gefen et al.
2000).

5. Conclusions
This study contributes to existing knowledge by empirically validating MST. In addition,

MST is examined in a new context. We apply MST at a university setting in Korea.
University settings lend to short-term temporary group formation. Korea is one of the more
connected countries in the world with a relatively large percentage of smart phone usage,
and a well-developed set of smart phone applications.
Construct

Measurement

Task Performance

Adapted from Suh, 1999

Communication Performance

Adapted from Suh, 1999

Perceived Transmission Capabilities

Newly developed

Perceived Processing Capabilities

Newly developed

Perceived Accessibility

Adapted from Carlson and Davis, 1998

Task Complexity

Newly developed

Familiarity of Media

Adapted from Carlson and Zmud, 1999

Table2: Measurements of Constructs
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